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Strategies targeted at decreasing delays in care-seeking behavior and increasing the use of skilled birth 
attendance and delivery at a health care facility have helped save maternal and neonatal lives. 
Counseling women on the danger signs of a possibly complicated pregnancy given during antenatal care 
(ANC) visits is one such strategy. This study aimed to examine the effect of such counseling on the 
likelihood of institutional delivery. Another aim is to determine the factors that may predict increased 
likelihood of advice receipt. Information from 74,873 mothers who received at least one ANC visit from 
the most recent Demographic and Health Surveys of 9 South and Southeast Asian countries were 
analyzed. Multilevel logistic regressions were used to predict the likelihood of advice receipt and 
institutional delivery, by maternal factors. Less than a quarter of women from Cambodia, Indonesia and 
Timor Leste while as high as 65.7% from India reported receipt of advice. Less than 25% of pregnancies 
were delivered at health care facilities in Bangladesh, Cambodia, Indonesia, and Timor Leste and was as 
high as half in India and Pakistan. Multilevel modeling revealed that mothers with at least a secondary 
education, primiparas, and those with more antenatal visits were significantly more likely to receive 
pregnancy advice during ANC visits than their counterparts, i.e. teenage mothers, the less educated, 
multiparas, and those with less ANC visits. There was a null effect of pregnancy complication advice on 
institutional delivery (OR=0.99). Likelihood of receipt of advice increased with additional ANC visits. 
Pregnancy complication advice interacts with the number of ANC visits to increase the likelihood of 
institutional delivery. In order to leverage pregnancy complication advice, quality should be improved 
with better training of ANC providers and repetition of consistent messaging that is understandable to 
mothers. Strategies should target mothers with low levels of education, high parity, and young mothers 
to narrow the equity gaps. Beyond this, it is necessary to address the known barriers of delivery costs, 
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As a region, Asia has made substantial progress on maternal and child mortality but there is still much 
work to be done. Based on the most recent estimates, neonatal mortality is 28 deaths per 1,000 live 
births in Asia compared to 3 deaths per 1,000 live births in developed regions [1]. Lifetime risk of 
maternal death is 1 in 160 in South Asia and 1 in 290 in Southeast Asia compared to 1 in 3800 in 
developed regions [2]. Approximately 1.2 million of 2.6 million still births worldwide occur during labor 
[3], nearly 40% of deaths of children under 5 years occur in the neonatal period (first 28 days of life) of 
which majority occur in the first week of life [4], and the risk of maternal death is high during labor, 
delivery and up to 24 hours postpartum [5]. These underscore the importance of strategies targeted at 
decreasing delays in seeking care for possible signs of pregnancy complications and increasing use of 
skilled birth attendance and health care facility delivery. Counseling on the danger signs of pregnancy, a 
key component of birth preparedness planning, during antenatal care (ANC) visits is one such strategy. 
 
Danger signs of pregnancy include vaginal bleeding, severe headache or blurred vision, abdominal pain, 
swollen hands and face, fever, decreased/stopped fetal movements, and excessive 
fatigue/breathlessness [6].  Early detection of such complications can lead to early care seeking by 
mothers and their families, which in turn can lead to better delivery care and improve survival for both 
mother and baby. There is evidence to support this presupposition. Prevention of maternal deaths 
involves early detection of comorbidities (hypertension, proteinuria, sexually transmitted infections/HIV, 
and anemia) as well as counseling women and family members to recognize and respond to signs of 
pregnancy complications [7, 8]. Furthermore, informing mothers of danger signs during pregnancy and 
creating an emergency contingency plan/birth preparedness plan are important means of decreasing 
inequities due to geographic (rural versus urban) and financial barriers to institutional delivery and 
skilled birth attendance [9, 10]. In addition, data from an analysis of efficacious interventions for 
neonatal survival suggests that emphasis on antenatal and postnatal care through family and 
community interventions including counseling on care-seeking for illness could potentially yield early 
success in saving neonatal lives particularly in countries with weak health systems and high neonatal 
mortality rates [11]. 
 
Despite evidence supporting the importance of counseling on pregnancy complications, this appears to 
be an underutilized strategy. Many studies assessing women’s awareness of obstetric complications 
were done in Africa and have demonstrated that women have poor knowledge of complications and 
there are low levels of counseling by providers [9, 12-14]. Similar studies in Asia, such as one done in 
Pakistan [15] and more recently in Thailand [16] have shown similar trends. To our knowledge, there are 
no prior studies looking into cross-national and within-country trends of counseling on danger signs 
during pregnancy in Asia. This study endeavors to examine possible factors that may predict the 
likelihood of higher receipt of counseling during ANC visits in South and Southeast Asian countries and 
its implications on women’s health seeking behavior, particularly institutional delivery. 
 
The specific objectives of this study are (1) to determine the factors that predict higher likelihood of 
receiving information on the danger signs of a complicated pregnancy during ANC visits in South and 
Southeast Asian countries; (2) to examine the association between institutional delivery and whether or 
not the mother received counseling on pregnancy complications; and (3) to examine if the number of 
antenatal visits modifies the association between the receipt of pregnancy complication advice and the 







Data and Study Population 
This study is a secondary analysis of the most recent Demographic and Health Surveys (DHS) data for 
nine South and Southeast Asian countries. The selected countries and year of survey are as follows: 
Bangladesh (2011), Cambodia (2010), India (2006), Indonesia (2007), Maldives (2009), Nepal (2011), 
Pakistan (2007), Philippines (2008), and Timor Leste (2010). The DHS are nationally-representative 
household surveys conducted approximately every 5 years. All women aged 15-49 in the selected 
households are eligible to participate. The approach of the DHS is to collect data that are comparable 
across countries through standard model questionnaires which are adaptable to a country’s 
specifications. The DHS has 3 core questionnaires – the Household, Women’s and Men’s. Variables 
included in this study were derived from the Women’s survey. The detailed sampling method of the DHS 
has been reported elsewhere [17]. The DHS data are available in the public domain through 
http://www.measuredhs.com and have been used in many studies for multi-country comparisons 
investigating different socio-demographic and health indicators [18-22]. The overall sample for this 
study consists of 74,873 women who responded to the question about pregnancy complication advice 
and received at least one antenatal care visit from any ANC provider during the mother’s most recent 




The two outcome variables are defined dichotomously: (1) whether or not a mother was counseled on 
pregnancy complications during her ANC visit and (2) whether a mother delivered in a healthcare facility 
or not. Home deliveries refer to mothers delivering at home, the respondent’s home, and other homes. 
Healthcare facility delivery refers to deliveries in the public sector (government hospitals, centers or 
facilities) and the private sector (hospitals, clinics, or private health professional facilities). The DHS 
interview asked women to report if they were informed of pregnancy complications during the 
antenatal/prenatal care visit using the following question (or a slight variation of): “During (any of) your 
antenatal care visit(s), were you told about the signs of pregnancy complications?” 
 
Independent Variables 
The main explanatory variables of interest were chosen (limited by availability of indicators in the 
survey) because they are predictors of high risk for pregnancy complications: mother’s age during 
delivery (<20 years, 20-34, and >34 years), birth order/parity (one, 2-3, 4-5, ≥6 children), residence 
(rural, urban), mother’s education (no education, completed primary education, completed secondary 
or higher education), and whether the mother experienced a prior pregnancy termination. Lastly, with 
the assumption that greater contact with health care providers will likely increase the likelihood of 
receiving counseling, the number of antenatal care visits (1, 2, 3, 4, ≥5) were also examined as a proxy of 
exposure to the health care system. 
 
Statistical Analysis 
First, to describe the characteristics of the mothers included in the study, frequency tabulations of all 
the independent variables were generated (Table 1), by country. Second, the prevalence of advice and 
institutional deliveries among antenatal care users were calculated for each country.  Next, univariate 
associations between the independent variables and receipt of complication were determined using 
logistic regression (Table 2). Then, the data from the 9 countries were merged for multilevel modeling to 
examine the multivariate associations between the 2 outcome variables and the predictors of interest. 
Multilevel logistic regression, adjusted for the mother’s age, parity, education, previous history of 
terminated pregnancy and area of residence, was used to examine the effect of being told about 
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pregnancy complications and the number of antenatal visits on the likelihood of institutional delivery. 
Odds ratios (OR) and 95% confidence intervals (CI) are presented. Finally, to analyze whether the 
magnitude of the known positive association between antenatal visits and institutional delivery differs 
by advice reception (effect modification) the final regression model included an interaction term which 
multiplies receipt of pregnancy complication advice by the number of ANC visits. All statistical 
associations were considered significant at a p <0.05. Observations with missing data were retained in 
the analyses by using missing indicators [23]. SAS version 9.3 (SAS Institute Inc., Cary, NC) was used to 




A total of 74,873 women had antenatal care visits during their most recent pregnancy in the included 9 
South and Southeast Asian countries (ranging from 3,213 to 29,989 by country). Table 1 shows the 
mothers’ socio-demographic characteristics. Majority of the interviewed mothers were between the 
ages of 20-34 (78.1%), had 2-3 children (45.2%), without a history of a terminated pregnancy (82.4%), 
had at least some secondary education (52.3%), received at least 5 antenatal care visits (52.2%) and 
were rural residents (61.8%). In all but two countries, Cambodia (53.4% primary education) and Pakistan 
(56.3% with no education), majority of mothers in each country had at least a secondary education, and 
as high as 74.9% in the Philippines. Less than 50% of mothers sampled in Bangladesh (27.5%), Pakistan 
(30.8%), Nepal (36.0%), India (45.8%), and Cambodia (47.0%) had at least 5 ANC visits while as high as 
85.3% did so in the Maldives.  Figure 1 shows the percentage of women recalling receiving advice on 
pregnancy complications. There was a wide variation between countries, with less than a quarter of 
women from Cambodia (21.6%), Indonesia (23.7%) and Timor Leste (14.0%) receiving pregnancy 
complications counseling during ANC visits and as high as 65.7% among women from India. 
 
Univariate associations 
Results of the univariate analysis are presented in Table 2. Certain across-country trends were observed. 
The likelihood of receiving complication advice significantly increases with more antenatal care visits (all 
countries), higher educational attainment (all but Timor Leste), among urban dwellers (all except 
Maldives and Timor Leste). For parity, for each increase in birth order, mothers were significantly less 
likely to receive advice in all countries except Cambodia. For maternal age, the only statistically 
significant finding was in the Philippines, where with increasing age mothers were less likely to receive 
pregnancy complication advice. For history of pregnancy complications, mothers with a history of 
terminated pregnancies in the Philippines were significantly less likely to receive pregnancy complication 
advice, while in Pakistan mothers with such histories were more likely to receive advice. 
 
Multivariate Associations 
Receiving pregnancy complication advice and maternal factors 
Table 3 summarizes the multivariate analysis of the pooled data of the 9 countries. Taking into account 
the hierarchical structure of the data and adjusting for the effects of all other predictors, mothers 20-34 
years old (OR=1.09; 95% CI: 1.01-1.19) and older than 34 (OR=1.16; 95% CI=1.05-1.28) were significantly 
more likely to receive pregnancy advice compared to teenage mothers. Interestingly, mothers with the 
higher birth orders (4-5 or >5) were significantly less likely to receive pregnancy advice while primipara 
mothers were more likely to receive advice (OR=1.12; 95% CI: 1.07-1.16) compared to mothers for 
whom this was their 2nd or 3rd child (i.e. multiparous). Rural women were more likely to receive advice 
(OR=1.04; 95% CI: 0.99-1.09) than urban women but this was not a statistically significant difference. 
Compared to mothers with at least a secondary education, mothers with no education (OR=0.60; 95% 
CI: 0.57-0.63) or just some primary education (OR=0.83; 95% CI: 0.80-0.87) were less likely to receive 
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advice on complications. Increasing contact with the health care system through antenatal care visits 
increased the likelihood of receipt of advice. Compared to those with just one antenatal care visit, those 
with 2 visits were 1.81 times more likely to receive advice and those with at least 5 visits were 2.76 
times more likely to do so.  Country and cluster level data was expected to vary and a multilevel random 
effects model found a 0.9 variance at the country level. 
 
Receiving pregnancy complication advice and Institutional Delivery 
In terms of institutional delivery, there was a wide variation between countries. In Bangladesh (24.1%), 
Cambodia (20.4%), Indonesia (18.3%), and Timor Leste (16.2%) less than a quarter of pregnancies was 
delivered at health care facilities and was as high as half of pregnancies in India (51.3%) and Pakistan 
(50.2%). Consistently across all countries, receiving advice on pregnancy complications increases the 
likelihood of institutional deliveries. All were statistically significant differences except in the Maldives 
(Table 4). 
 
Based on multilevel multivariate regressions, there is a positive effect of the number of antenatal care 
visits on the likelihood of institutional delivery but no such effect was seen for receiving advice on 
pregnancy complications during ANC visits (Model 1, Table 5). The analysis showed a null effect of 
receiving pregnancy complication advice on the likelihood of institutional delivery (OR=0.99; 95% CI: 
0.94-1.03). There was an increasing gradient of likelihood of institutional delivery with increasing 
number of antenatal visits. Mothers with four ANC visits are 2.16 times as likely while those with at least 
5 ANC visits were 3.62 times as likely to deliver at health care facilities compared to those with one ANC 
visit. 
Model 2 of Table 5 demonstrates that the receipt of advice increased the impact of increasing antenatal 
care visits on institutional delivery but not markedly so. Among mothers who attended one antenatal 
visit, those who received pregnancy complication advice were 10% more likely to have delivered at an 
institution (OR=1.11) compared to those who had one ANC visit but no advice.  Similarly, compared to 
those with one ANC visit and no pregnancy complication advice, mothers with at least five visits were 
3.66 times more likely to have institutional deliveries, while those who additionally received advice were 
3.72 times more likely to deliver at a health care facility. 
Discussion 
Maternal Factors and Receipt of Pregnancy Complication Advice 
In this secondary analysis of 74,873 women surveyed through the DHS of 9 South and Southeast Asian 
countries, older mothers, those with at least a secondary education, primiparas, and those with more 
antenatal visits were significantly more likely to receive pregnancy advice during ANC visits than their 
counterparts, i.e. teenage mothers, the less educated, multiparas, and those with less ANC visits (Table 
3). Some patterns of inequities were seen particularly with maternal age and education. Consistent with 
other studies, teenage mothers often receive less or inadequate quality antenatal care services 
compared to older mothers [9, 18, 24]. The quality of the ANC visit relates to its content like pregnancy 
complication counseling and vaccination provision. The antenatal period represents a critical chance to 
deliver interventions that can improve maternal and perinatal health and survival [8]. Missed ANC visits 
are therefore particularly dire for adolescent mothers who are more likely to have higher rates of 
anemia [25, 26], low birth weight infants [27], perinatal and infant mortality [28, 29] and maternal 
mortality [30] compared to mothers in their twenties. The results of the multivariate analysis confirmed 
the importance of maternal education in relation to pregnancy complication counseling. This finding 
supports the results of previous studies [31-34] that have shown that mothers with a secondary 
education or higher are more likely to use adequate ANC visits compared to those with less or no 
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education. Prior studies [9, 35, 36] have also specifically shown that less educated women were less 
likely to receive pregnancy complication advice. Moreover, there is disparity even among women who 
deliver in health care facilities when education is considered. In an analysis of nearly 300,000 women 
who gave birth at health institutions in 24 countries, mothers with lower educational levels had higher 
mortality rates than those with higher educational attainment [37]. 
 
The analysis also showed that primiparas were more likely to receive pregnancy complication advice 
than mothers who were having their 2nd and 3rd child. One possible reason is that ANC providers assume 
that primiparas have less knowledge about parturition so they are given more counseling. A corollary is 
providers’ assumption that multiparous women should have more knowledge about pregnancy danger 
signs because of experience and prior pregnancy counseling. Several studies have shown that 
multiparous women indeed have increased awareness of pregnancy complications [12, 35, 38].  
 
The analysis also found a gradient of increasing likelihood of pregnancy complication counseling with 
increasing number of antenatal care visits. The results of a similar analysis [9] of DHS data from 19 sub-
Saharan countries also exhibited this pattern. As seen in other studies [35, 39-41], women with 
antenatal care visits (even at least one) have more knowledge of pregnancy danger signs than those 
who had no antenatal care visits. In each ANC visit, the expecting mother receives preventive services, 
screening and treatment of infections, and counseling on danger signs and other pregnancy, 
intrapartum, and postnatal-related issues. Based on evidence from a multi-country randomized 
controlled trial [42] and a systematic review [43] of routine antenatal care, the World Health 
Organization (WHO) recommends a model of ANC based on four-goal oriented visits (at 8-12 weeks, at 
24-26 weeks, 32 weeks and 36-38 weeks gestation), also known as focused antenatal care (FANC) [44]. 
In the structure of FANC, the woman should receive advice and counseling each session. Logically with 
each additional visit, the mother gets further opportunity for more pregnancy complication advice. 
 
Pregnancy Complication Counseling and Likelihood of Institutional Delivery 
Our multivariate analysis yielded a null effect of pregnancy complication advice on institutional delivery 
(OR=0.99; 95% CI Table 5, Model 1). While a number of studies [9, 45, 46] have demonstrated that 
pregnancy complication counseling increases the likelihood of a mother delivering at a healthcare 
facility, it is also understood that healthcare service utility is a complex behavioral phenomenon [47, 48]. 
While knowledge of danger signs of pregnancy will likely encourage care-seeking behavior, it is 
important to “distinguish the mother’s own motivation to use services from whether she can act on her 
wishes [49]”. The process that brings a woman to a health facility for delivery has many involved factors. 
The model by Andersen and Newman [47] that asserts that health care utilization is dependent on (1) 
the predisposition of the individual to use services, (2) her ability to secure the services, and (3) her 
illness level can help explain this multifaceted relationship.  
 
According to Andersen and Newman, certain individuals have a propensity to use services more than 
others and this inclination toward use can be predicted by the individuals’ characteristics which exist 
prior to specific illness episodes [47]. These so-called predisposing factors include demographic (age, 
gender), social structural (education, occupation) and attitudinal-belief variables. Receipt of pregnancy 
advice during ANC visits falls under the category of health beliefs. Being sensitized to danger signs of 
pregnancy may increase a mother’s desire to deliver at an institution where she can avail of services that 
can deal with obstetric complications but it may not necessarily lead her to deliver at a health care 
facility. It is thus important to examine the mother’s wherewithal and motivation to avail of the service, 




The second aspect of the model is the ability to be able to secure the service [47] in this case going to a 
health care facility. High cost/lack of funds, poor quality of services, distance, and cultural beliefs have 
been identified as some of the main barriers to institutional delivery. A number of studies have 
examined the high cost of institutional deliveries [50-53]. A Nepal study [51] estimates that a home 
delivery by a healthcare worker costs $11.63 while a normal delivery at a facility costs $8.97 but 
increases to $70 if opportunity and transportation costs were added and as much as $150 for a 
caesarean section. Consequently, when women have access to health care facilities the next barrier 
faced by a woman is poor service quality. Quality of service encompasses that a service both (1) meet 
the standard of care and (2) please its clients [54]. A number of studies have shown that if these two 
aspects are not addressed then mothers become discouraged from future contact with and delivery at 
health care facilities [55-58]. Geographic barriers /lack of transportation [45, 51, 59, 60] can also play a 
role in deterring a woman from even considering institutional delivery. Lastly, cultural factors might 
affect care-seeking patterns [61]. For example, having the ultimate decisions for pregnancy and delivery-
related matters are not always the woman’s choice because decision making power lies with her 
husband or mother-in-law [62-64].  
 
The third aspect of the model is the mother’s level of illness. Pregnancy-related problems increase the 
likelihood of a woman seeking specialized care that can be provided for in a health care facility [65]. For 
example, a study [66] found that Ugandan and Bangladeshi women were able to overcome cost, 
transportation and distance issues through social network support (husband, other women in their 
village, borrowing money) because of recognized need for facility care such as when women experience 
pregnancy complications or when family see that they are in distress during labor. In another study [ 59] 
conducted in Indonesia, a number of interviewed women held the view that institutional delivery or 
skilled birth attendance was only aimed at women who experience obstetrical complications.  
 
Some argue that focusing on one strategy such as pregnancy complication advice will have limited effect 
because it only addresses one aspect that leads to maternal and perinatal deaths [67]. The Three Delays 
model [68] explains that maternal mortality is a function of delays in seeking care, delays in reaching 
care, and delays in receiving adequate care when at the health care facility. Pregnancy complication 
advice is a strategy to decrease delays in seeking care. Strategies such as cash-incentive programs like 
the Janani Suraksha Yojana in India [69-71] and the voucher programs in Bangladesh [72] and Pakistan 
[73] that help pay for delivery services or transportation costs have been shown to increase health care 
facility use by addressing issues that delay how a woman reaches care at a healthcare facility. Strategies 
such as good basic training and continuing medical education of health providers and ensuring correct 
remuneration and adequate working conditions [58] lead to a better, more motivated health workforce 
and increase standards of care that address the delays in receiving quality care.  Thus, to address one 
delay alone, like pregnancy complication advice, would be an incomplete response in confronting 
maternal and neonatal mortality. 
 
Another important point to consider is whether institutional delivery is the right benchmark to aim for in 
maternal and neonatal mortality reduction. An analysis of strategies to reduce maternal mortality 
proposed that a health center intrapartum care, with midwives as the main providers with support from 
other skilled attendants, was the ideal strategy because of the assumption of access to life-saving skilled 
birth attendance, particularly the capability to deal with complications for e.g. caesarean sections [74]. 
Their findings also assumed that provided that the major deterrents such as distance, cost and cultural 
acceptability are bridged, women will opt for institutional delivery. Some commentators have cautioned 
that though easier to measure than skilled birth attendance, institutional delivery is a faulty indicator of 
progress in maternal mortality reduction [67]. This strategy assumes that most professional birth 
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assistance is provided for in health facilities [75]. The worry is that institutional delivery does not always 
mean access to skilled birth attendance thus even if the goal rates of institutional deliveries are reached 
women would still miss out on life-saving intrapartum professional assistance. Furthermore, even when 
mothers have access to health professional in health care facilities (i.e. increased service utilization), the 
quality of care they receive may be inadequate, e.g. unqualified birth attendants, thus still leading to 
lost women’s and infants’ lives [58, 76].  
 
Pregnancy Complication Advice, Number of ANC visits and Institutional Delivery 
Lastly, our analysis showed that receipt of pregnancy complication advice significantly increased the 
impact of increasing antenatal care visits on the likelihood of institutional delivery (Table 5, model 2). 
This finding is consistent with other studies that have demonstrated increased rates of institutional 
delivery with increasing ANC visits [9, 77-80]. The logic is that repeated counseling on pregnancy 
complications with each ANC visit reinforces the need for institutional delivery to the mothers. Our 
finding though statistically significant did not show a marked difference. For example, mothers who 
attended one antenatal visit and received complication advice during the visit were only 10% more likely 
to have delivered at an institution (OR=1.11) compared to those who had one ANC visit but no advice. 
One possible reason for this dampened effect is suboptimal counseling (lack of repetition of good 
quality, consistent pregnancy complication messages) delivered during the antenatal care visit which 
contributes to the poor awareness of danger signs among women [14, 35, 81, 82]. From the provider 
end, some identified reasons for this poor quality counseling are poor motivation (low salaries, poor 
working conditions), understaffing (can lead to less time spent counseling mothers), and poor 
knowledge (insufficient training and supervision) of the importance of giving pregnancy complication 
advice [13, 83-86]. From the mothers’ side, a possible reason is that despite counseling, women do not 
retain the knowledge of pregnancy complications so being counseled does not translate to care-seeking 
behavior [13, 14, 38, 87]. Lastly, while women may understand the knowledge they receive in ANC visits, 
cultural beliefs (e.g. it is God’s will that some women die from childbirth) and social dynamics such as 
lack of decision making power (husband’s preference trumps the woman’s choice of delivery location) 
impede them from seeking delivery care at health care facilities [88-90].  On the other hand, about 15 
percent of all pregnant women have childbirth complications that will require emergency obstetric care 
[44] thus even just a 10% increase in institutional delivery might be considered significant and can make 
a difference in terms of saved maternal and neonatal lives. 
 
Strengths and Limitations 
The data used in this study was derived from the Demographic and Health Surveys which have the key 
advantages of consistent, standardized data collection procedures across countries that allow for 
comparison across populations, high response rates, and high quality training of interviewers [91]. The 
large sample size used in the study allowed for the examination of different possible predictors of 
pregnancy complication advice and institutional delivery. The samples were also restricted to the most 
recent birth of mothers within the last 5 years of each survey which minimized the potential for recall 
bias. 
 
There are several data limitations that should be kept in mind in interpreting the findings of this study. 
Given the cross-sectional nature of the data analyzed, we are unable to infer precise causal 
relationships. Therefore, the relationships between receipt of pregnancy complication advice and 
institutional delivery rates are associations rather than causal relationships. Also, some potential 
predictors, such as cultural beliefs, costs (e.g. out of pocket expenses for home delivery versus 
institutional delivery) or distance/availability of healthcare facilities were not available in the surveys. 
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Furthermore, all the information is self-reported. However, these limitations are unlikely to impact the 
validity of the analyses. 
 
Conclusions 
Our study showed a null effect of pregnancy complication advice given during ANC visits on institutional 
delivery. This is a complex relationship. There is a need to improve the quality of pregnancy 
complication counseling through better training and supervision of ANC providers and repetition of 
consistent, quality pregnancy complication messaging that can be understood by mothers of different 
literacy levels. These steps will help ensure that when a woman comes to an ANC visit she is given 
adequate information that she can retain and act upon. The strategy should also address inequities of 
receipt of advice by targeting mothers with low levels of education, high parity mothers, and young 
mothers (<20). While pregnancy complication advice and other birth preparedness planning activities 
are critical, it is necessary to address known barriers to seeking institutional delivery and skilled birth 
attendance namely costs of delivery, transportation issues, and cultural beliefs. Voucher 
programs/conditional cash transfers, health promotion in communities that tackle local beliefs, and 
including key decision makers (e.g. mother-in-law, husband) in ANC visits are strategies that could help 
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Appendix A-1: Table 1: Distribution of the mothers’ characteristics across the 9 selected South and Southeast Asian countries 
Maternal Characteristics N= 74873 Country 
% (n) 
 Totals Bangladesh Cambodia India Indonesia Maldives Nepal Philippines Pakistan Timor Leste 
Mother’s Age           
< 20 5.3% (3951) 15.4% (746) 3.3% (187) 5.8% (1728) 3.2% (460) 0.78% (25) 8.2% (284) 4.3%(196) 4.4% (160) 3.2% (165) 
20-34 78.1% 
(58453) 
77.4% (3759) 45.6% (4290) 85.2% 
(25542) 
72.8% (10428) 78.4%% (2520) 82.4% (2856) 69.2% (3121) 74.8% (2750) 60.8% (3187) 
>34 16.7% 
(12469) 
7.3% (354) 20.0% (1122) 9.1% (2719) 24.0% (3428) 20.8% (668) 9.5% (328) 26.5 (1194) 20.9% (768) 36.0% (1888) 
Parity           
1 30.8% 
(23029) 
39.8% (1933) 32.3% (1808) 31.5% 
(9437) 
32.3% (4622) 40.1% (1289) 34.0% (1180) 27.8% (1253) 20.1% (740) 14.6% (767) 
2-3 45.2% 
(33873) 
47.6% (2313) 46.5% (2602) 49.1% 
(14738) 
47.4% (6781) 37.6% (1207) 46.8% (1623) 39.6% (1787) 35.7% (1312) 28.8% (1510) 
4-5 15.5% 
(11623) 
10.4% (505) 14.4% (808) 13.8% 
(4148) 
14.8% (2123) 14.0% (450) 14.2% (491) 19.7% (890) 23.2% (852) 25.9% (1356) 
≥6 8.5% (6348) 2.2% (108) 6.8% (381) 5.6% (1666) 5.5% (790) 8.3% (267) 5.0% (174) 12.9% (581) 21.0% (774) 30.7% (1607) 
Ever had a terminated 
pregnancy 
          
No 82.4% 
(61691) 
81.7% (3971) 72.8% (4075) 82.1% 
(24613) 
87.8% (12567) 82.0% (2636) 78.5% (2723) 79.5% (3587) 74.2% (2728) 91.4% (4791) 
Yes 17.6% 
(13182) 
18.3% (888) 27.2% (1524) 17.9% 
(5376) 
12.2% (1524) 18.0% (577) 21.5% (745) 20.5% (924) 25.8% (950) 8.6% (449) 
Mother’s highest 
educational level 
          
None 22.1% 
(16533) 
10.8% (526) 16.1% (901) 30.7% 
(9217) 
2.8% (393) 13.9% (442) 37.9% (1314) 1.7% (75) 56.3% (2070) 30.4% (1595) 
Primary 25.6% 
(19148) 
26.0% (1263) 53.4% (2992) 14.4% 
(4318) 
37.8% (5417) 39.6% (1256) 20.6% (713) 23.4% (1057) 16.3% (601) 29.2% (1531) 
≥ Secondary 52.3% 
(39146) 
63.2% (3070) 30.5% (1706) 54.9% 
(16453) 
59.4 (8504) 46.4% (1472) 41.6% (1441) 74.9% (3379) 27.4% (1007) 40.3% (2114) 
Number of antenatal care 
visits 
          
1 6.8% (5120) 21.1% (1027) 5.4% (302) 6.7% (2011) 2.9% (416) 0.37% (12) 6.8% (234) 3.4% (153) 20.8% (764) 3.8% (201) 
2 13.2% (9874) 20.2% (980) 9.5% (532) 18.8% 
(5629) 
4.4% (625) 0.68% (22) 12.3% (426) 6.2% (280) 19.1% (703) 13.0% (677) 
3 15.3% 
(11437) 
19.0% (920) 19.1% (1071) 17.9% 
(5370) 
9.2% (1317) 1.2% (38) 18.9% (657) 11.0% (494) 16.1% (593) 18.7% (977) 
4 11.2% (8407) 12.3% (596) 18.5% (1038) 9.6% (2882) 8.0% (1140) 1.5% (48) 26.0% (901) 10.4% (471) 11.6% (425) 17.3% (906) 
≥ 5 52.2% 
(39049) 
27.5% (1335) 47.0% (2631) 45.8% 
(13734) 
74.6% (10680) 85.3% (2743) 36.0% (1250) 68.8% (3102) 30.8% (1132) 46.6% (2442) 
Don’t Know 1.3%(986) 0.02% (1) 0.5% (27) 1.2% (363) 1.0% (138) 11.0% (350) 0.0% (0) 0.24%% (11) 1.7% (61) 0.7% (37) 
Area of Residence           
Urban 38.2% 
(28593) 
38.7% (1878) 29.3% (1643) 44.1% 
(13215) 
40.3% (5765) 12.9 % (415) 24.1% (835) 43.7% (1970) 43.4% (1595) 24.4% (1277) 
Rural 61.8% 
(46280) 
61.4% (2981) 70.7% (3956) 55.9% 
(16774) 
59.7% (8551) 87.1% (2798) 75.9% (2633) 56.3% (2541) 56.6% (2083) 75.6% (3963) 














 Bangladesh Cambodia India Indonesia Maldives Nepal Philippines Pakistan Timor Leste 
 
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Mother’s Age 0.97a (0.86, 1.11) 1.14a (0.98, 1.32) 1.01a (0.95, 1.08) 0.99a (0.93, 1.07) 0.85a (0.72, 1.00) 0.91a (0.75, 1.11) 0.84a (0.74, 0.94) 0.92a (0.79, 1.08) 0.99a (0.89, 1.10) 
Parity 0.85e (0.78, 0.92) 1.01a (0.94, 1.09) 0.73e (0.71, 0.76) 0.81e (0.77, 0.84) 0.91b (0.85, 0.98) 0.73e (0.66, 0.80) 0.73e (0.69, 0.78) 0.93b (0.87, 1.00) 1.06b (1.00, 1.11) 
Ever had a 
terminated 
pregnancy 
1.08a (0.92,1.26) 0.94a (0.81, 1.09) 1.05a (0.98, 1.12) 1.07a (0.97, 1.19) 0.90a (0.75, 1.07) 1.11a (0.91, 1.37) 0.80c (0.69, 0.93) 1.28c (1.08, 1.51) 1.14a (0.93, 1.39) 
Mother’s highest 
educational level 
1.21e (1.11, 1.31) 1.33e (1.20, 1.47) 1.59e (1.54, 1.64) 2.02e (1.89, 2.16) 1.28e (1.16, 1.41) 1.79e (1.62, 1.98) 1.87e (1.65, 2.13) 1.48e (1.36, 1.61) 1.02a (0.96, 1.09) 
Number of antenatal 
care visits 
1.29e (1.24, 1.35) 1.36e (1.30, 1.43) 1.46e (1.43, 1.49) 1.45e (1.40, 1.51) 1.17b (1.02, 1.32) 1.87e (1.74, 2.00) 1.61e (1.52, 1.70) 1.34e (1.28, 1.41) 1.29e (1.23, 1.34) 
Area of Residence 0.76e (0.67, 0.86) 0.66e (0.56, 0.76) 0.61e (0.58, 0.64) 0.64e (0.60, 0.69) 1.17a (0.95, 1.43) 0.68d (0.55, 0.84) 0.70e (0.62, 0.80) 0.86b (0.74, 1.00) 1.46e (1.28, 1.65) 













Appendix A-3: Table 3: Likelihood of receiving advice about pregnancy complications during antenatal visits in 9 South and Southeast Asian countries (parameter estimates are from a multilevel 
multivariable logistic model N=74873) 
 Odds Ratio 95% Confidence Interval 
  Lower Upper 
Fixed Effects    
Maternal age    
<20 reference   
20-34 years 1.09 1.01 1.19 
>34  1.16 1.05 1.28 
Parity    
1 1.12 1.07 1.16 
2-3 reference   
4-5 0.91 0.86 0.96 
>5 0.90 0.84 0.97 
Ever had a terminated 
pregnancy  
   
Yes 1.13 1.08 1.17 
No reference   
Mother’s education:     
None 0.60 0.57 0.63 
Primary 0.83 0.80 0.87 
≥ secondary reference   
Number of antenatal visits:     
1 reference   
2 1.27 1.17 1.39 
3 1.81 1.67 1.97 
4 2.37 2.17 2.58 
5 2.76 2.56 2.98 
Don’t Know  1.34 1.14 1.58 
Area of residence     
Urban ref   
Rural 1.04 0.99 1.09 
Random Effects 
b
 Variance Standard Error  
Cluster level variance    
   Constant 1.07* 0.03  
Country level variance    
   Constant 0.99* 0.49  
   Area of residence 0.03* 0.01  





Appendix A-4: Table 4: The likelihood of institutional delivery among women and its association with having been told about pregnancy complications, among antenatal care users in the 9 
selected countries of South and Southeast Asia  
 
 





Rate of institutional deliveries by receipt of pregnancy complications 
advice 
 
 No Yes P value of the 
difference* 
% (n) n % n %  
Bangladesh 24.1% (1165) 305 19.4% 860 26.3% <0.0001 
Cambodia 20.4% (1137) 168 15.4% 969 21.6% <0.0001 
India 51.3% (15439) 9750 45.5% 5599 65.7% <0.0001 
Indonesia 18.3% (2615) 1374 15.2% 1241 23.7% <0.0001 
Maldives 48.2% 
(1534) 
695 46.8% 839 49.4% 0.1460 
Nepal 39.8% (1359) 183 26.1% 1176 43.4% <0.0001 
Philippines 44.7% (2018) 456 31.4% 1562 51.2% <0.0001 
Pakistan 50.2% (1846) 1284 47.0% 562 59.8 <0.0001 
Timor Leste 16.2%  (846) 403 19.4% 443 14.0% <0.0001 
DHS Data Periods: Bangladesh (2011), Cambodia (2010), India (2006), Indonesia (2007), Maldives (2009), Nepal (2011), Pakistan (2007), Philippines (2008), and Timor Leste (2010) 

















Appendix A-5: Table 5: Likelihood of Institutional delivery in the 9 selected countries of South and Southeast Asia  
 Odds Ratio 95% Confidence Interval 
  Lower Upper 




   
Received counseling on 
pregnancy complications 
   
No  Reference   
Yes 0.99 0.94 1.03 
Number of antenatal care 
visits 
   
1 Reference   
2 1.26 1.13 1.40 
3 1.61 1.45 1.79 
4 2.16 1.94 2.40 
≥5 3.42 3.11 3.77 
Don’t Know 4.14 3.45 4.97 
Model 2: Interactions Effects    
Effect of the number of 
antenatal care visits among 
women DID NOT received 
counseling on pregnancy 
complications 
   
1 Reference   
2 1.46 1.20 1.78 
3 1.81 1.51 2.18 
4 2.11 1.76 2.55 
≥5 3.66 3.08 4.34 
Don’t Know 5.13 3.78 6.95 
Effect of the number of 
antenatal care visits among 
women RECEIVED counseling 
on pregnancy complications 
   
1 1.11 0.91 1.36 
2 1.31 1.09 1.58 
3 1.76 1.41 2.03 
4 2.54 2.11 3.06 
≥5 3.72 3.13 4.43 
Don’t Know 4.12 3.18 5.34 









































Proportion of  mothers who received pregnancy complications 
counseling during ANC visits 
